The vaccinia virus A18R gene product is a DNA-dependent ATPase.
The predicted amino acid sequence of the vaccinia virus gene A18R shows significant homology to the human ERCC3 gene product, which is a member of the DEXH subfamily of the DNA and RNA helicase superfamily II and which plays a role in both RNA polymerase II transcription and nucleotide excision repair of DNA. The vaccinia virus A18R gene product is expressed throughout infection and is encapsidated in virions. Vaccinia virions containing mutant A18R gene product are defective in early viral transcription in vitro, and infection with A18R mutant virus results in aberrant viral transcription late during infection. Thus we hypothesize that the vaccinia virus A18R gene product is a helicase that plays a role in viral transcription and possibly DNA repair. As a first test of this hypothesis, we have affinity purified an amino-terminal polyhistidine-tagged A18R protein and shown that it has DNA-dependent ATPase activity. The A18R ATPase activity is stimulated by both single-stranded and double-stranded DNA and by RNA.DNA hybrids, but not by either single-stranded or double-stranded RNA.